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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the number of layers 
constituting a voltage-controlled passband variable filter which is 
used for the high-frequency circuit of radio communication 
equipment, etc.. and in which a pattern is formed on an insulating 
^ layer composed of a nonlinear dielectric material 

SOLUTION: In a conductor pattern 33 formed jon the upper surface 

of an insulating layer 32, variable capacitance forming sections 45 >*Jii^^wSi^5^ffl'^ / 

and 46 are formed on the opened ends 41b and 42b sides of X/4 -"^ ' -f l-^ -^^f' ^fiir^^^ ^S^^jg: 

resonators 41 and 42 and the base end sections 41a and 42a sides 
are connected to large-area capacitance forming sections 47 and 
48 for high-frequency grounding. Consequently, the insulating layer 
32 in variable capacitance forming sections 45 and 46 functions as a 
variable capacitance capacitor. Since the sections 47 and 48 have 
large areas in addition, the sections 47 and 48 can be considered to 
be grounded in a high-frequency state and can realize filtering 
operations by preventing the flowing of high-frequency signals and 
disturbing signals in a control voltage impressing terminal 49, 
extended from the sections 47 and 48 therefrom. In this way, a 
voltage-controlled passband variable filter is constituted in a three- 
layer structure which includes a base plate 34. 
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CLAIMS 



;Claim(s)] 

Claim 1] In the armature-voltage control passband adjustable filter to which a passband can be changed by changing 
control voltage The insulating layer which consists of the nonlinear dielectric ingredient firom which specific inductive 
capacity changes nonlinear corresponding to the reinforcement of the electric field impressed. It is the conductor 
)attem of said insulating layer formed in a fi-ont face on the other hand, lambda/4 resonator. Joint Rhine which adjoins 
he lambda/4 aforementioned resonator, is formed, and serves as an input/output terminal of a RF signal. The capacity 
formation section to which it is formed in the open end side of the lambda/4 aforementioned resonator, and control 
/oltage is impressed. Such a conductor pattern equipped with the capacity formation section for RF touch-down of the 
arge area formed in the end face side of the lambda/4 aforementioned resonator, The armature-voltage control 
passband adjustable filter characterized by forming a variable-capacity capacitor including the cope plate formed in the 
mother side firont face of said insulating layer by the field which counters said capacity formation section and this 
capacity formation section of said cope plate, and the insulating layer inserted into them. 

Claim 2] The armature-voltage control passband adjustable filter according to claim 1 characterized by carrying out 
nstallation formation of the control voltage impression terminal firom said capacity formation section for RF touch- 
lown. 

Claim 3] The armature-voltage control passband adjustable filter according to claim 2 characterized by having two or 
nore lambda/4 resonators, connecting the capacity formation section for RF touch-down corresponding to each 
mutually, and sharing said control voltage impression terminal. 

"Claim 4] The armature-voltage control passband adjustable filter according to claim 1 which has two or more 
[ambda/4 resonators, and is characterized by impressing control voltage individually at the capacity formation section 
corresponding to each. 

Claim 5] The armature-voltage control passband adjustable filter according to claim 4 characterized by carrying out 
installation formation of the control voltage impression terminal fi'om said capacity formation section for RF touch- 
down. 

^Claim 6] It is the armature- voltage control passage band adjustable filter according to claim 1 to 5 characterized by 
mounting and unifying the integrated circuit which said insulating layer consists of a ceramic system ingredient, and 
said armature- voltage control passband adjustable filter is really formed in the substrate which consists of a ceramic 
system ingredient, and realizes a control voltage impression means on this substrate. 

[Claim 7] Said integrated circuit is an armature-voltage control passband adjustable filter according to claim 6 
[characterized by the ability to memorize the software for change-over control of said control voltage. 
[Claim 8] Said integrated circuit is an armature- voltage control passband adjustable filter according to claim 6 
characterized by switching said control voltage so that receiving signal strength may be supervised and this receiving 
signal strength may become the optimal. 

[Claim 9] The high firequency circuit module characterized by using for the internal part or all the internal fields of a 
multilayer substrate the high firequency circuit board which made the configuration except said integrated circuit of said 
armature-voltage control passband adjustable filter according to claim 6 to 8. 

[Claim 10] In the armature-voltage control resonance fi"equency adjustable resonator to which resonance fi-equency can 
be changed by changing control voltage The insulating layer which consists of the nonlinear dielectric ingredient from 
which specific inductive capacity changes nonlinear corresponding to the reinforcement of the electric field impressed. 
It is the conductor pattem of said insulating layer formed in a front face on the other hand, lambda/4 resonator. Joint 
Rhine which adjoins the lambda/4 aforementioned resonator, is formed, and serves as an input/output terminal of a RF 
signal. The capacity formation section to which it is formed in the open end side of the lambda/4 aforementioned 
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resonator, and control voltage is impressed. Such a conductor pattern equipped with the capacity formation section for 
JIF touch-down of the large area formed in the end face side of the lambda/4 aforementioned resonator. The armature- 
/oltage control resonance frequency adjustable resonator characterized by forming a variable-capacity capacitor 
jicluding the cope plate formed in the another side front face of said insulating layer by the field which counters said 
capacity formation section and this capacity formation section of said cope plate, and flie insulating layer inserted into 
liem. 

Claim 11] The armature- voltage control resonance frequency adjustable resonator according to claim 10 characterized 
Dy carrying out installation formation of the control voltage impression terminal from said capacity formation section 
For RF touch-down. 

Claim 12] It is the armature- voltage control resonance frequency adjustable resonator according to claim 10 or 11 
characterized by mounting and unifying the integrated circuit which said insulating layer consists of a ceramic system 
ingredient, and said armature- voltage control resonance frequency adjustable resonator is really formed in the substrate 
ivhich consists of a ceramic system ingredient, and realizes a control voltage impression means on this substrate. 
[Claim 13] Said integrated circuit is an armature- voltage control resonance frequency adjustable resonator according to 
claim 12 characterized by the ability to memorize the software for change-over control of said control voltage. 
"Claim 14] The high frequency circuit module characterized by using the high frequency circuit board which made the 
configuration except said integrated circuit of the armature-voltage control oscillator circuit which uses said armature- 
v^oltage control resonance frequency adjustable resonator according to claim 12 or 13 for the part or all the fields of a 
nultilayer substrate. 



Translation done.] 
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DETAILED DESCRIPTION 



"Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention is suitably carried out, respectively as a resonator of the high pass filter used for 
a radio device, and an armature-voltage control oscillator circuit, and it relates to the high firequency circuit modiile 
:)onstituted by having these by changing the control voltage of a direct ciirrent, concerning the armature- voltage control 
passband adjustable filter and armature- voltage control resonance frequency adjustable resonator which can perform 
the change of a filter shape and a resonance frequency property so that it can respond to two or more radio 
communications systems. 
[0002] 

[Description of the Prior Art] The radio device which can respond to two or more radio communications systems as the 
further advanced features is demanded to high-performance-izing of a radio device in recent years. For example, 
message area is large, and unifies PDC (personal digital cellular : the so-called usual cellular phone) which can talk 
over ttie telephone, and PHS (personal handicap phon system) with cheap and phonecall charges in which high-speed- 
data transmission is possible also during high-speed migration, and it is possible to use properly suitably. 
[0003] When it is going to realize the terminal unit of such PDC and the cellular phone of PHS common use, it gets 
down, the so-called filter corresponding to each with a channel from the so-called going-up channel side from a 
terminal unit side to a base station side and a base station side to a terminal unit side is needed for each of these [ from 
which a frequency band completely differs ] two communication modes, and the switch which switches a total of four 
thru/or the filter beyond it, and them is needed. Moreover, a big change of an oscillation frequency is required also of 
an armature- voltage control oscillator circuit. 

[0004] It can respond to such a demand at drawing 16 and drawing 17 , and the structure of the armature- voltage 
control passband adjustable filter 1 of the typical conventional technique in which the miniaturization and lightweight- 
izing which were fiirther suitable for said terminal irnit can be attained is shown. Drawing 16 is the perspective view of 
this armature- voltage control passband adjustable filter 1, and drawing 17 is a decomposition perspective view. 
[0005] This armature-voltage control passband adjustable filter 1 is equipped with an insulating layer 2, the capacity 
electrodes 3 and 4 of this insulating layer 2 formed in a front face on the other hand, and the conductor pattern 5 formed 
in an another side front face in profile, and is constituted. An insulating layer 2 consists of the dielectric materials from 
which a dielectric constant changes nonlinear corresponding to the reinforcement of the electric field impressed, and as 
for the capacity electrodes 3 and 4, the control voltage impression electrode is made to serve a double purpose, and the 
control voltage of a direct current is impressed from these capacity electrodes 3 and 4. 

[0006] Said conductor pattem 5 constitutes lambda/4 resonators 11 and 12 and joint Rhine 13 and 14. The end section 
which joint Rhine 13 and 14 adjoins lambda/4 resonators 1 1 and 12, and is formed, and is formed so that the lambda/4 
aforementioned resonators 1 1 and 12 may be deserted serves as the RF input/output terminals 13a and 14a, The end 
face sections 11a and 12a of lambda/4 resonators 1 1 and 12 are electrically connected with the RF signal gland through 
the grand pattem 15. On the other hand, between the open end sections 1 lb and 12b of the lambda/4 aforementioned 
resonators 11 and 12, and said grand pattem 15, opposite arrangement of said capacity electrodes 3 and 4 is carried out, 
respectively. A variable-capacity capacitor is formed of these open end sections lib and 12b and the grand pattem 15, 
the capacity electrodes 3 and 4, and the insulating layer 2 of the field inserted into them. 

[0007] Drawing 18 is the representative circuit schematic of the armature-voltage control passband adjustable filter 1 
constituted as mentioned above. In this drawing 1818 , the same reference mark is attached and shown in the part 
corresponding to above-mentioned drawing 16 and above-mentioned drawing 17 . It connects with said grand pattem 
15, and the end face sections 11a and 12a of lambda/4 resonators 1 1 and 12 of the pair adjoined and arranged are 
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groxmded in RF. 

[0008] On the other hand, the insulating layer 2 of the field of open end section 1 lb and the capacity electrode 3 which 
counters forms the variable-capacity capacitor vcl, and the insulating layer 2 of the field of the capacity electrode 3 and 
the grand pattern 15 which counters forms the variable-capacity capacitor vc2. Moreover, lambda/4 resonator 11 and 
joint Rhine 13 form the I/O joint capacity cl. Similarly, the insulating layer 2 of the field of open end section 12b of 
lambda/4 resonator 12 and the capacity electrode 4 which counters forms the variable-capacity capacitor vc3, and the 
insulating layer 2 of the field of the capacity electrode 4 and the grand pattem 15 which counters forms the variable- 
capacity capacitor vc4. lambda/4 resonator 12 and joint Rhine 14 form the I/O joint capacity c2. 
[0009] As mentioned above, control voltage is impressed to the capacity electrodes 3 and 4 which serve as a control 
voltage impression terminal from the control voltage generating circuit 21, respectively. This control voltage generating 
circuit 21 is equipped with direct current voltage supply 22 and the RF cutoff components 23 and 24, such as L and R, 
and is constituted. 

[0010] the dielectric constant of the insulating layer 2 inserted into them by changiiig the electrical potential difference 
between the conductor pattem 5 and the capacity electrodes 3 and 4 which are touch-down potentials as mentioned 
above — changing — this variable-capacity capacitor vcl and vc2; — the capacity of vc3 and vc4 will change, namely, 
said control voltage, this variable-capacity capacitor vcl, and vc2; — capacity becomes small, so that the absolute value 
of applied voltage is large as drawing 19 shows when relation with the capacity of vc3 and vc4 is shown. 
[001 1] Therefore, by changing the control voltage impressed to said capacity electrodes 3 and 4, the passband of this 
armature-voltage control passband adjustable filter 1 can change, and the filter shape which was adapted for each 
transmission and reception of a different communication mode from said PDC and PHS can be realized with a small 
Hghtweight configuration. 
[0012] 

[Problem(s) to be Solved by the Invention] With the armature- voltage control passband adjustable filter 1 of the 
conventional technique constituted as mentioned above, in order in building this armature-voltage control passband 
adjustable filter 1 into a high frequency circuit module to laminate on an integrated-circuit substrate and to prevent 
interference with other layers, as shown in drawing 20 and drawing 2121 , it is necessary to consider as 5 layer 
structures which carried out the laminating through the cope plate 16 and the ceramic layer 17. In addition, drawing 20 
R> 0 is the decomposition perspective view of this armature- voltage control passband adjustable filter 1 part in said 
high frequency circuit module, sets drawing 21 to drawing 16 , and is reference mark XXI-XXI. It is the shown 
sectional view of a cutting plane. 

[0013] Moreover, control voltage impression terminals are the capacity electrodes 3 and 4 and combination, therefore 
direct continuation will be carried out, and both also have the problem of an active jamming signal flowing in in a filter 
from this control voltage impression terminal, and getting worse a filter shape while the RF signal which was inputted 
into this armature- voltage control passband adjustable filter 1 for this reason leaks out from said control voltage 
impression terminal and causes a loss of signal. 

[0014] Since a control voltage impression terminal is directly connected to the capacitor which constitutes the 
resonance circuit as mentioned above further again, the impedance of this terminal becomes very high. Therefore, 
according to the impedance value, damping starts a filter shape as said control voltage generating circuit 21 linked to 
this terminal is low impedance. For this reason, a steep filter shape cannot be obtained, and an insertion loss also 
increases, and there is a problem that a filter shape gets worse. 

[0015] That is, if said impedance becomes low to a filter shape as shown by the reference mark alpha 1 in drawing 22 
being obtained when the impedance of said control voltage generating circuit 21 is high, as a reference mark alpha 2 
shows, a filter shape will deteriorate. For this reason, as mentioned above, it is necessary to form the RF cutoff 
components 23 and 24, components mark increase, and there is a problem that it is accompanied by the increment in 
cost or a component-side product in the control voltage generating circuit 21. 

[0016] The purpose of this invention is offering the armature-voltage control passband adjustable filter which can 
simplify a configuration, an armature-voltage control resonance frequency adjustable resonator, and the high frequency 
circuit module using them. 
[0017] 

[Means for Solving the Problem] The armature- voltage control passband adjustable filter concerning invention of claim 
1 In the armature-voltage control passband adjustable filter to which a passband can be changed by changing control 
voltage The insulating layer which consists of the nonlinear dielectric ingredient from which specific inductive capacity 
changes nonlinear corresponding to the reinforcement of the electric field impressed. It is the conductor pattem of said 
insulating layer formed in a front face on the other hand, lambda/4 resonator. Joint Rhine which adjoins the lambda/4 
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iforementioned resonator, is formed, and serves as an input/output terminal of a RF signal. The capacity formation 
section to which it is formed in the open end side of the lambda/4 aforementioned resonator, and control voltage is 
mpressed. Such a conductor pattern equipped with the capacity formation section for RF touch-down of the large area 
formed in the end face side of the lambda/4 aforementioned resonator, It is characterized by forming a variable- 
capacity capacitor including the cope plate formed in the another side front face of said insulating layer by the field 
which coimters said capacity formation section and this capacity formation section of said cope plate, and the insulating 
ayer inserted into them. 

0018] In constituting an armature- voltage control passband adjustable filter using the variable-capacity capacitor from 
ivhich capacity changes corresponding to control voltage according to the above-mentioned configuration, the capacity 
formation section is formed in the open end side of lambda/4 resonator, a variable-capacity capacitor is reaUzed by 
changing the electrical potential difference between this capacity formation section and cope plate, and, on the other 
land, said control voltage is given to a conductor pattern equipped with the capacity formation section for RF touch- 
down of a large area. 

'0019] Therefore, a conductor pattern can be electrically intercepted from a RF signal gland, a filter circuit can be 
reaUzed by the three-tiered stmcture of an insulating layer, a conductor pattem, and a cope plate, and a configuration 
can be simplified. 

P020] Moreover, the armature- voltage control passband adjustable filter concerning invention of claim 2 is 
characterized by carrying out installation formation of the control voltage impression terminal from said capacity 
formation section for RF touch-down. 

*0021] Since according to the above-mentioned configuration direct continuation of the control voltage impression 
;erminal is not carried out to the capacity formation section which is a capacity electrode but it is connected through 
said capacity formation section for RF touch-down, exsorption of a RF signal and the inflow of an active jamming 
signal can be prevented. Moreover, without [ therefore ] spoiling the passage property of a filter, even if the impedance 
3f the control voltage source which should be connected to this terminal is low, a RF cutoff component can become 
onnecessary, components mark can be reduced, and cost and a component-side product can be reduced. 
"0022] It has two or more lambda/4 resonators, the capacity formation section for RF touch-down corresponding to 
3ach is connected mutually, and the armature-voltage control passband adjustable filter concerning invention of claim 3 
is characterized by sharing said control voltage impression terminal fiirther again. 

[0023] According to the above-mentioned configuration, the capacity of the variable-capacity capacitor corresponding 
to two or more ** lambda / 4 resonators can be collectively controlled by common control voltage. 
[0024] Moreover, the armature-voltage control passband adjustable filter concerning invention of claim 4 has two or 
more lambda/4 resonators, and is characterized by impressing control voltage to the capacity formation section 
corresponding to each individually. 

[0025] According to the above-mentioned configuration, the capacity of the variable-capacity capacitor which is 
individually equivalent to two or more ** lambda / 4 resonators can be adjusted according to an individual, and the 
resonance frequency of** lambda / 4 resonator can be controlled independently. Moreover, the non-set of the 
resonance frequency by dispersion in the creation precision of the resonator of lambda/4 resonator can also be absorbed 
by adjusting control voltage according to an individual, and can also arrange the property of** lambda / 4 resonator. 
[0026] The armature-voltage control passband adjustable filter concerning invention of claim 5 is characterized by 
carrying out installation formation of the control voltage impression terminal from said capacity formation section for 
EIF touch-down fiirther again. 

[0027] Since according to the above-mentioned configuration direct continuation of the control voltage impression 
terminal is not carried out to the capacity formation section which is a capacity electrode but it is connected through 
said capacity formation section for RF touch-do\yn, exsorption of a RF signal and the inflow of an active jamming 
signal can be prevented. Moreover, even if the inipedance of the control voltage source which should be connected to 
this terminal is low, the passage property of a filter cannot be spoiled, therefore a RF cutoff component can become 
uimecessary, components mark can be reduced, and cost and a component-side product can be reduced. 
[0028] Moreover, with the armature- voltage control passband adjustable filter concerning invention of claim 6, said 
insulating layer consists of a ceramic system ingredient, said armature-voltage control passband adjustable filter is 
really formed in the substrate which consists of a ceramic system ingredient, and it is characterized by moimting and 
unifying the integrated circuit which reaUzes a control voltage impression means on this substrate. 
[0029] adjustment among the circuits which constitute a filter according to the above-mentioned configuration — an 
unnecessary part is made in a multilayered ceramic substrate, an integrated circuit realizes a control voltage impression 
means to control said control voltage, and it moimts on this substrate. 
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[0030] Therefore, mounting components decrease in number, and while the formation of smaU lightweight is possible, 
the filter shape easily considered as a request is realizable by adjusting the property of an integrated circuit 
corresponding to the property of the completed filter circuit, 

[0031] With the armature-voltage control passband adjustable filter concerning invention of claim 7, said integrated 
circuit is characterized by the ability to memorize the software for change-over control of said control voltage fiirther 
again. 

[0032] According to the above-mentioned configuration, it corresponds to the property of the filter circuit really formed 
in the substrate. The property considered as a request can be acquired only by rewriting the software of an integrated 
circuit. Since property adjustment can be performed any number of times and fine tuning to ambient temperature etc. 
can moreover also be actively performed imtil the property which can perform property adjustment automatically and is 
considered as a request is acquired, the property demanded can be set up gently. 

[0033] Moreover, with the armature-voltage control passband adjustable filter concerning invention of claim 8, said 
integrated circuit supervises receiving signal strength, and is characterized by switching said control voltage so that this 
receiving signal strength may become the optimal. 

[0034] While according to the above-mentioned configiuration have secured the always steepest filter shape and being 
able to attain broadband-ization of a receiving band, the fi-equency tuning in the case of movmting this armature- voltage 
control passband adjustable filter in a high fi-equency circuit module can be lost. 

[0035] The high frequency circuit module concerning invention of claim 9 is characterized by using for the intemal part 
or all the intemal fields of a multilayer substrate the high frequency circuit board which made the configuration except 
said integrated circuit of said armature- voltage control passband adjustable filter according to claim 6 to 8 fiirther 

again. 

[0036] According to the above-mentioned configuration, to the RF circuit board which made the filter circuit inside, the 
external component of the remainder required for RF circuits, such as an armature- voltage control oscillator circuit and 
a crystal oscillator, is mounted, and a RF circuit module is created with said integrated circuit. 

[0037] Therefore, the tooth space of the external component for the armature-voltage control passband adjustable filter 
occupied to a high frequency circuit module can be reduced, and this module can be miniaturized. 
[0038] Moreover, the armature-voltage control resonance frequency adjustable resonator concerning invention of claim 
10 In the armature-voltage control resonance frequency adjustable resonator to which resonance frequency can be 
changed by changing control voltage The insulating layer which consists of the nonlinear dielectric ingredient from 
which specific inductive capacity changes nonlinear corresponding to the reinforcement of the electric field impressed. 
It is the conductor pattem of said insulating layer formed in a front face on the other hand, lambda/4 resonator. Joint 
Rhine which adjoins the lambda/4 aforementioned resonator, is formed, and serves as an input/output terminal of a RF 
signal. The capacity formation section to which it is formed in the open end side of the lambda/4 aforementioned 
resonator, and control voltage is impressed. Such a conductor pattem equipped with the capacity formation section for 
RF touch-down of the large area formed in the end face side of the lambda/4 aforementioned resonator. It is 
characterized by forming a variable-capacity capacitor including the cope plate formed in the another side front face of 
said insulating layer by the field which counters said capacity formation section and this capacity formation section of 
said cope plate, and the insulating layer inserted into them. 

[0039] In constituting an armature- voltage control resonance frequency adjustable resonator using the variable-capacity 
capacitor from which capacity changes corresponding to control voltage according to the above-mentioned 
configuration, the capacity formation section is formed in the open end side of lambda/4 resonator, a variable-capacity 
capacitor is realized by changing the electrical potential difference between this capacity formation section and cope 
plate, and, on the other hand, said control voltage is given to a conductor pattem equipped with the capacity formation 
section for RF touch-down of a large area. 

[0040] Therefore, a conductor pattem can be electrically intercepted from a RF signal gland, a resonator can be realized 
by the three-tiered stmcture of an insulating layer, a conductor pattem, and a cope plate, and a configuration can be 
simplified, 

[0041] The armature-voltage control resonance frequency adjustable resonator concerning invention of claim 1 1 is 
characterized by carrying out installation formation of the control voltage impression terminal from said capacity 
formation section for RF touch-down fiirther again. 

[0042] Since according to the above-mentioned configuration direct continuation of the control voltage impression 
terminal is not carried out to the capacity formation section which is a capacity electrode but it is connected through 
said capacity formation section for RF touch-down, exsorption of a RF signal and the inflow of an active jamming 
signal can be prevented. Moreover, even if the impedance of the control voltage source which should be connected to 
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this terminal is low, the passage property of a filter cannot be spoiled, therefore a RF cutoff component can become 

imnecessary, components mark can be reduced, and cost and a component-side product can be reduced. 

[0043] Moreover, in the armature-voltage control resonance fi-equency adjustable resonator concerning invention of 

claim 12, said insulating layer consists of a ceramic system ingredient, said armature-voltage control resonance 

fi-equency adjustable resonator is really formed in the substrate which consists of a ceramic system ingredient, and it is 

characterized by mounting and unifying the integrated circuit which realizes a control voltage impression means on this 

substrate. 

[0044] adjustment among the circuits which constitute a resonator according to the above-mentioned configuration ~ 
an unnecessary part is made in a multilayered ceramic substrate, an integrated circuit realizes a control voltage 
impression means to control said control voltage, and it mounts on this substrate. 

[0045] Therefore, mounting components decrease in number, and while the formation of small lightweight is possible, 
the resonance characteristic easily considered as a request is realizable by adjusting the property of an integrated circuit 
corresponding to the property of the completed resonator. 

[0046] With the armature- voltage control resonance fi-equency adjustable resonator concerning invention of claim 13, 
said integrated circuit is characterized by the ability to memorize the software for change-over control of said control 
voltage further again. 

[0047] According to the above-mentioned configuration, it corresponds to the property of the resonator really formed in 
the substrate. The property considered as a request can be acquired only by rewriting the software of an integrated 
circuit. Since property adjustment can be performed any number of times and fine tuning to ambient temperature etc. 
can moreover also be actively performed until the property which can perform property adjxistment automatically and is 
considered as a request is acquired, the property demanded can be set up gently. 

[0048] Moreover, the high fi-equency circuit module concerning invention of claim 14 is characterized by using the 
high fi-equency circuit board which made the configuration except said integrated circuit of the armature-voltage 
control oscillator circuit which uses said armature-voltage control resonance firequency adjustable resonator according 
to claim 12 or 13 for the part or all the fields of a multilayer substrate. 

[0049] According to the above-mentioned configuration, to the RF circuit board which made the armature-voltage 

control oscillator circuit using a resonator inside, the extemal component of the remainder required for RF circuits, 

such as a crystal oscillator, is mounted, and a RF circuit module is created with said integrated circuit. 

[0050] Therefore, the tooth space of the extemal component for the armature-voltage control resonance frequency 

adjustable resonator occupied to a high frequency circuit module can be reduced, and this module can be miniaturized. 

[0051] 

[Embodiment of the Invention] It will be as follows if the 1st gestalt of operation of this invention is explained based 

on drawing 1 - drawing 5 . 

[0052] drawing 1 - the perspective view of the armature-voltage control passband adjustable filter 31 of the 1st gestalt 
of operation of this invention — it is — drawing 2 — the decomposition perspective view — it is — drawing 3 ~ cutting 
plane line ni-HI of drawing 1 from - it is the seen sectional view. In profile, a conductor pattern 33 is formed in the 
one side front face of an insulating layer 32, a cope plate 34 is formed and this armature- voltage control passband 
adjustable filter 31 is constituted by the another side front face. 

[0053] Said insulating layer 32 For example, BaTi03, SrTi03, and BaX Srl-x Ti03, PbLaTi03, Bi4 Ti 3012, and 
PZT and PbTi03 Consist of a ceramic system ingredient and it corresponds to the reinforcement of the electric field 
impressed, etc. — Namely, it corresponds to the electrical potential difference of this insulating layer 32 impressed on 
the other hand between the conductor pattem 33 by the side of a front face, and the cope plate 34 by the side of an 
another side front face. The conductor pattem 33 currently formed with the nonlinear dielectric ingredient from which 
specific inductive capacity changes nonlinear It is formed by a microstrip line etc. lambda/4 resonators 41 and 42 of a 
pair. Joint Rhine 43 and 44 formed in parallel with each of these lambda/4 resonators 41 and 42, The capacity 
formation sections 45 and 46 formed in the each open end section 41b [ of lambda/4 resonators 41 and 42 ], and 42b 
side. It has the capacity formation sections 47 and 48 for RF touch-down of the large area connected to the end face 
section 41a [ of lambda/4 resonators 41 and 42 ], and 42a side, and the control voltage impression terminal 49 installed 
from either of the capacity formation sections 47 and 48 for RF touch-down (the example of this drawing 1 47), and is 
constituted. In said joint Rhine 43 and 44, the end section installed in the direction which deserts, respectively serves as 
the RF input/output terminals 43a and 44a from lambda/4 resonators 41 and 42. 

[0054] Drawing 4 is the representative circuit schematic of the armature- voltage control passband adjustable filter 31 
constituted as mentioned above. The open end sections 41b and 42b of lambda/4 resonators 41 and 42 are grounded 
through the variable-capacity capacitors VCl and VC2 formed of the cope plate 34 of the field which counters the 
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capacity formation sections 45 and 46 and these capacity formation sections 45 and 46, respectively, and the insulating 
layer 32 inserted into them. On the other hand, the end face sections 41a and 42a of lambda/4 resonator 41 are 
coimected with the control voltage source 50 of the direct current connected to the control voltage impression terminal 
49 while they are grounded through the capacity C3 formed of the capacity formation sections 47 and 48 for RF touch- 
down. Moreover, lambda/4 resonators 41 and 42 are coimected with tiie RF input/output terminals 43a and 44a through 
the I/O joint capacity CI and C2 formed among joint Rhine 43 and 44, respectively. 

[0055] Therefore, corresponding to the control voltage of the direct current impressed to a conductor pattem 33, the 
specific inductive capacity of the insulating layer 32 inserted between this conductor pattem 33 and a cope plate 34 
changes fi-om the control voltage impression terminal 49. Especially, since capacity is comparatively large in the field 
of the capacity formation sections 47 and 48 for RF touch-down which are large areas, and the capacity formation 
sections 45 and 46, the capacity variation to change of said specific inductive capacity appears notably. However, even 
if the specific inductive capacity of the insulating layer 32 which consists of nonlinear ratio dielectric materials with 
said control voltage changes By forming the capacity in the field of the capacity formation sections 47 and 48 for RF 
touch-down in sufficient big area it can be considered in RF that is touch-down fi-om Z= 1/jomegaC It is possible that 
the lambda/4 aforementioned resonators 41 and 42 are always grounded in the end face sections 41a and 42a, and the 
equal circuit in this condition is shown in drawing 5 . 

[0056] Thus, the formed armature- voltage control passband adjustable filter 31 can change the resonance fi-equency of 
the resonance circuit which consists of these variable-capacity capacitors VCl and VC2 and lambda/4 resonators 41 
and 42, respectively, and can change a passband with capacity change of the variable-capacity capacitors VCl and VC2 
which followed said control change of potential. Therefore, an armature-voltage control passband adjustable filter is 
reaUzable by the three-tiered stmcture of an easy configuration. By this, it can apply to a laminated-circuit-board 
technique easily, for example, built-in becomes easy inside the ceramic system substrate of a high fi-equency circuit 
module, and big effectiveness can be done so to reduction and thin-shape-izing of a component-side product. 
[0057] The control voltage impression terminal 49 moreover, by pulling out fi-om the capacity formation sections 47 
and 48 for RF touch-down among conductor patterns 33 Since the control voltage impression terminal 49 is not directly 
coimected to the capacity formation sections 45 and 46 which constitute the variable-capacity capacitors VCl and VC2 
There is no exsorption of the RF signal to this control voltage impression terminal 49, and there is also no inflow of the 
active jamming signal from this control voltage impression terminal 49, and even if the impedance of the control 
voltage source 50 fiirther coimected to this control voltage impression terminal 49 is low, a steep filter shape is 
maintainable. 

[0058] It will be as follows if the 2nd gestalt of operation of this invention is explained based on drawing 6 . 
[0059] Drawing 6 is the perspective view of the 'armature- voltage control passband adjustable filter 51 of the 2nd 
gestalt of operation of this invention. This armature-voltage control passband adjustable filter 51 is similar to the 
above-mentioned armature-voltage control passband adjustable filter 31, gives the same reference mark to a 
corresponding part, and omits that explanation. 

[0060] it should observe - with this armature-voltage control passband adjustable filter 51, lambda/4 resonators 41 and 
42 of a pair arc that are formed according to the individual, and have the capacity formation sections 57 and 58 for RF 
touch-down in the end face section 41a and 42a side, respectively, and the control voltage impression terminals 59 and 
60 are installed from each capacity formation sections 45 and 46, respectively in a conductor pattem 52. In addition, the 
grand pattem 55 is formed in the field irrelevant to a resonator and capacity, and it is in it. 
[0061] Therefore, it becomes possible to control the resonance frequency of two lambda/4 resonators 41 and 42 
according to an individual, and the non-set of the frequency by dispersion in the creation precision of the pattem of** 
lambda / 4 resonators 41 and 42 can be compensated by adjusting control voltage. 

[0062] It will be as follows if the 3rd gestalt of operation of this invention is explained based on drawing 7 . 
[0063] Drawing 7 is the perspective view of the armature-voltage control passband adjustable filter 61 of the 3rd gestalt 
of operation of this invention. It is similar to the above-mentioned armature- voltage control passband adjustable filter 
51, the same reference mark is given to a corresponding part, and the explanation is omitted. 

[0064] it should observe — with this armature-voltage control passband adjustable filter 61, it is that the control voltage 
impression terminals 69 and 70 are connected to the capacity formation sections 57 and 58 for RF touch-down among 
conductor patterns 62 like the above-mentioned armature-voltage control passband adjustable filter 31. 
[0065] therefore, when it is possible to form the control voltage impression terminals 69 and 70 from the capacity 
formation sections 57 and 58 for RF touch-down in this way, without being based on the constraint on circuit pattem 
formation Since a control voltage source is not directly connected to the capacity formation sections 45 and 46 which 
are the capacity electrodes of the above-mentioned variable-capacity capacitors VCl and VC2 while the resonance 
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frequency of lambda/4 resonators 41 and 42 is controllable according to an individxial, it is not necessary to establish a 
RF cutoff circuit in this control voltage source. 

[0066] It will be as follows if the 4th gestalt of operation of this invention is explained based on drawing 8 . 
[0067] Drawings is the perspective view of the armature- voltage control passband adjustable filter 71 of the 4th gestalt 
of operation of this invention. It is similar to the above-mentioned armature-voltage control passband adjvistable filter 
31, and the same reference mark is attached and shown in a corresponding part. 

[0068] With this armature-voltage control passband adjustable filter 71, it is that lambda/4 multistage (the example of 
drawing 8 four steps) resonators 73, 74, 75, and 76 are formed in a conductor pattern 72. The variable-capacity 
formation sections 77, 78, 79, and 80 are formed, respectively, to this, the end face sections 73a, 74a, 75a, and 76a are 
connected to the capacity formation sections 47 and 48 for RF touch-down in common, and control voltage is 
impressed to the open end sections 73b, 74b, 75b, and 76b of** lambda / 4 resonators 73, 74, 75, and 76. 
[0069] Thus, by constituting, the resonance frequency of a multistage resonator can be collectively controlled by single 
control voltage. 

[0070] It will be as follows if the 5th and 6th gestalten of operation of this invention are explained based on drawing 9 
and drawing 10 , respectively. 

[0071] Drawing_9 is the perspective view of the armature- voltage control resonance frequency adjustable resonator 81 
of the 5th gestalt of operation of this invention. This armature-voltage control resonance frequency adjustable resonator 
81 shows the fimdamental configuration of the resonator which applied this invention, and it has the variable-capacity 
formation section 84 formed at lambda/4 resonator 83 and that open end section 83b side at a conductor pattern 82, the 
capacity formation section 85 for RF touch-down formed in the end face section 83a side, and the control voltage ' 
impression terminal 86 installed from said variable-capacity formation section 84. 

[0072] On the other hand, in the armature- voltage control resonance frequency adjustable resonator 91 of the 6th gestalt 
of operation of this invention shown by drawing 10 , said control voltage impression terminal 86 is installed from the 
capacity formation section 85 for RF touch-down in the conductor pattern 92. 

[0073] Thus, the constituted armature- voltage control resonance frequency adjustable resonators 81 and 91 are the 
same three-tiered stractures as the above-mentioned armature-voltage control passband adjustable filters 3 1 and 51 etc., 
and the resonator which can change resonance frequency corresponding to control voltage can be realized. 
Corresponding to the constraint on said circuit pattem formation etc., the control voltage impression terminal 86 may 
be installed from the variable-capacity formation section 84, as drawing 9 shows, and as drawing 10 shows, it may be 
installed from the capacity formation section 85 for RF touch-down. However, a RF cutoff circuit can be made 
unnecessary as mentioned above at a control voltage source side by instalUng from the capacity formation section 85 
for RF touch-down. 

[0074] It will be as follows if the 7th gestalt of operation of this invention is explained based on drawing 1 1 R> 1. 
[0075] Drawing 1 1 is the perspective view of the armature- voltage control oscillator circuit 101 of the 7th gestalt of 
operation of this invention. The armature- voltage control resonance frequency adjustable resonators 81 and 91 shown 
by above-mentioned drawing 9 and above-mentioned drawing 10 , respectively are fimdamental configurations, for 
example, as they are shown, they are used in this armature- voltage control oscillator circuit 101. In this armature- 
voltage control oscillator circuit 101, with the conductor pattem 102, while lambda/4 resonator 83, the variable- 
capacity formation section 84, the above-mentioned capacity formation section 85 for RF touch-down, and the above- 
mentioned control voltage impression terminal 86 are formed, joint Rhine 104 which coimects the circuit pattem of an 
oscillator circuit 103, and that oscillator circuit 103 and lambda/4 resonator 83 is formed. 

[0076] Thus, the armature-voltage control oscillator circuit 101 by which the modularization was carried out to the 
compact is realizable using said armature- voltage control resonance frequency adjustable resonators 81 and 91. 
[0077] It will be as follows if the 8th gestalt of operation of this invention is explained based on drawing 12 R> 2 - 
drawing 15 . 

[0078] Drawing 12 is the perspective view of the high frequency circuit module 1 1 1 of the 8th gestalt of operation of 
this invention. The armature- voltage control passband adjustable filters 31,51,61, and 71, the above-mentioned 
armature- voltage control resonance frequency adjustable resonators 81 and 91, and the above-mentioned armature- 
voltage control oscillator circuit 101 form a pattem in front flesh-side both sides of the insulating layer 32 which is a 
ceramic substrate, and are constituted. Therefore, as this drawing 12 shows, it is applicable suitable for the high 
frequency circuit module 111 using the multilayer laminated circuit board 1 12. In addition, this drawing 12 shows as a 
representative the example which used the armature-voltage control passband adjustable filter 31. the interior of the 
substrate with which, as for the multilayer laminated circuit board 112, textile glass yam and a ceramic system 
ingredient were compoimded - a conductor — wiring and passive circuit elements, such as R, L, and C, are formed and 
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constituted. 

[0079] This high frequency circuit module 1 1 1 is used as a transceiver circuit which can respond to two or more above 
communication modes. Therefore, on the multilayer laminated circuit board 112, while said armature- voltage control 
passband adjustable filter 31 is formed, various kinds of integrated circuits which realize a transceiver circuit changing 
switch, a transmitted power amplification circuit, an input-signal ampUfying circuit, an input-signal demodulator 
circuit, an oscillator circuit, and a sending-signal modulation circuit by performing built-in, or the circuit in the 
multilayer laminated circxiit board 112 and having-two-incomes actuation, respectively are moimted, as reference 
marks 113, 114, and 115,116,117,118 show. 

[0080] Moreover, on the multilayer laminated circuit board 1 12, the integrated circuit 119 which impresses control 
voltage to said armature-voltage control passband adjustable filter 31 is also mounted. Said integrated circuit 1 16 for 
the recovery of an input signal is a receiving signal strength detection fimction (RSSI:Received Signal Strength 
Indicater) further again. It has, and said integrated circuit 119 monitors continuously the receiving signal strength 
outputted from the RSSI terminal of this integrated circuit 116, and it is controlling said control voltage, i.e., a filter 
frequency, so that this receiving signal strength serves as max. 

[0081] Specifically, an integrated circuit 1 19 is maintained to control voltage in case the peak value of the output 
showing the receiving signal strength level which carries out the sweep of said control voltage, and is outputted from 
the RSSI terminal of an integrated circuit 116, therefore this output change from a rise to a fall. Even if it is the circuit 
which can be equivalent to the broadband corresponding to two or more above conmiunication modes with this, a steep 
filter shape is maintainable. 

[0082] Moreover, creation is performed, as the writing of a control program is constituted possible and drawing 13 
shows an integrated circuit 119. That is, after assembUes, such as substrate formation and component moxmting, are 
performed at step Ql, at step Q2, a characteristic inspection is conducted and the control program corresponding to the 
inspection result is written in this integrated circuit 1 19 in step Q3. Then, in step Q4, a characteristic inspection is 
conducted again, and after repeating these steps Q3 and Q4 until the property considered as a request is acquired, it is 
shipped at step Q5. 

[0083] Drawing 14 is a flow chart for explaining the inspection process in said steps Q2 and Q4 to a detail. In step Ql 1, 
control voltage is impressed from said control voltage impression terminal 49 of the armature-voltage control passband 
adjustable filter 31, and an operating characteristic, for example, the sensibility, spurious reflection, an image active 
jamming ratio, spurious radiation, etc. of the module corresponding to the control voltage of the direct current are 
measured about the specification of said PDC at step Q12. If satisfied [ it is judged whether the measurement result has 
satisfied the specification, when that is not right, step Ql 1 is asked for retum and the control voltage with which 
adjustable / of the control voltage / was carried out and it was adapted for the specification of PDC in this way and ] 
with step Q13 of a specification, it will be determined at step Q14. 

[0084] At step Q15, control voltage is impressed again, and the operating characteristic corresponding to the control 
voltage is measured at step Q16. Then, at step Q17 whether it is the value with which the measurement result was 
adapted for the specification of PHS judges — having — otherwise, — coming — being alike, if retum and the 
measurement result it is satisfied with the specification of PHS of a result in this way are obtained by said step Q15 It 
moves to step Q18, and the control voltage at that time is determined for PHS, and it moves to said step Q3. 
[0085] Therefore, that what is necessary is just to write a control program in an integrated circuit 119, adjustment of a 
property can once be adjusted, even if it serves as excess of adjustment, it can be redone, and it can acquire the property 
considered as a request with high precision in a short time. Moreover, the yield can also be improved. Furthermore, 
since tuning can be redone any niunber of times and property adjustment according to ambient temperature etc. can 
moreover also be actively performed until the property considered as a request is acquired while regulating 
automatically is possible, flie property demanded can also be set up gently. 

[0086] Drawing 15 is a flow chart for explaining actuation of the integrated circuit 1 19 at the time of real use of the 
high frequency circuit module 1 11 . As step Q21 shows, an integrated circuit 119 receives the system change-over 
signal showing a change with said PDC and PHS, and the timing signal showing the change of transmission and 
reception, and reads the control voltage corresponding to the system change-over signal and timing signal from said 
integrated circuit 113 etc. at step Q22. At step Q23, after the electrical potential difference corresponding to the read 
control voltage is created in the output circuit of this integrated circuit 119 and is impressed to said control voltage 
impression terminal 49, it retums to step Q21. 

[0087] Therefore, this integrated circuit 1 19 is [ that what is necessary is just to have the circuit which receives and 
decodes the memory which can memorize the control voltage corresponding to each system change-over signal and a 
timing signal, this system change-over signal, and a timing signal ] reaUzable with a low-grade microcomputer etc. 
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[0088] 

[Efifect of the Invention] The annature-voltage control passband adjustable filter concerning invention of claim 1 As 
mentioned above, in constituting an armature-voltage control passband adjustable filter using the variable-capacity 
capacitor fi-om which capacity changes corresponding to control voltage, it sets to a conductor pattern. The variable- 
capacity formation section is formed in the open end side of lambda/4 resonator, by changing the electrical potential 
difference between this variable-capacity formation section and cope plate, a variable-capacity capacitor is realized 
and, on the other hand, said control voltage is given to the capacity formation section for RF touch-down of a large 
area. 

[0089] So, a conductor pattern can be electrically intercepted firom a RF signal gland, a filter circuit can be realized by 
the three-tiered structure of an insulating layer, a conductor pattern, and a cope plate, and a configuration can be 
simplified. 

[0090] Moreover, as mentioned above, the armature- voltage control passband adjustable filter concerning invention of 
claim 2 carries out installation formation of the control voltajge impression terminal firom said capacity formation 
section for RF touch-down, and direct continuation is made not to be carried out to the variable-capacity formation 
section this whose control voltage impression terminal is a capacity electrode. 

[0091] So, exsorption of a RF signal and the inflow of an active jamming signal can be prevented. Moreover, without 
[ therefore ] spoiling the passage property of a filter, even if the impedance of the control voltage source which should 
be connected to this control voltage impression terminal is low, a RF cutoff component can become unnecessary, 
components mark can be decreased, and cost and a component-side product can be reduced. 

[0092] As mentioned above, the armature-voltage control passband adjustable filter concerning invention of claim 3 
connects the capacity formation section for RF touch-down corresponding to each of two or more lambda/4 resonators 
mutually, and shares a control voltage impression terminal fiirther again. 

[0093] So, the capacity of the variable-capacity capacitor by which two or more lambda/4 resonators correspond can be 
collectively controlled by common control voltage. 

[0094] Moreover, the armature-voltage control passband adjustable filter concerning invention of claim 4 impresses 
control voltage to the variable-capacity formation section corresponding to each of two or more lambda/4 resonators 
individually as mentioned above. 

[0095] So, the capacity of the variable-capacity capacitor corresponding to ** lambda / 4 resonator can be adjusted 
according to an individual, and the resonance frequency of** lambda / 4 resonator can be controlled independently. 
Moreover, the non-set of the resonance frequency by dispersion in the creation precision of lambda/4 resonator can also 
be absorbed by adjusting control voltage according to an individual, and can also arrange the property of** lambda / 4 
resonator. 

[0096] Further again, the armature- voltage control passband adjustable filter concerning invention of claim 5 carries 
out installation formation of the control voltage impression terminal from said capacity formation section for RF touch- 
down, and direct continuation is made not to be carried out to the variable-capacity formation section this whose 
control voltage impression terminal is a capacity electrode as mentioned above. 

[0097] So, exsorption of a RF signal and the inflow of an active jamming signal can be prevented. Moreover, without 
[ therefore ] spoiling the passage property of a filter, even if the impedance of the control voltage source which should 
be connected to this control voltage impression terminal is low, a RF cutoff component can become unnecessary, 
components mark can be decreased, and cost and a component-side product can be reduced. 

[0098] moreover, adjustment among the circuits which said insulating layer consists of a ceramic system ingredient, 
and constitute a filter from an armature-voltage control passband adjustable filter concerning invention of claim 6 as . 
mentioned above — an imnecessary part is made in a multilayered ceramic substrate, an integrated circuit reaUzes a 
control voltage impression means to control said control voltage, and it moxmts on this substrate. 
[0099] So, mounting components decrease in number, and while the formation of small lightweight is possible, the 
filter shape easily considered as a request is realizable by adjusting the property of an integrated circuit corresponding 
to the property of the completed filter circuit. 

[0100] The armature-voltage control passband adjustable filter concerning invention of claim 7 enables storage of the 
software for change-over control of said integrated circuit of said control voltage as mentioned above further again. 
[0101] So, since property adjustment can be performed any number of times and fine tuning to ambient temperature 
etc. can moreover also be actively performed until the property which can acquire the property considered as a request 
only by rewriting the software of an integrated circuit corresponding to the property of the filter circuit really formed in 
the substrate, and can perform property adjustment automatically, and is considered as a request is acquired, the 
property demanded can be set up gently. 
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[0102] Moreover, with the armature- voltage control passband adjustable filter concerning invention of claim 8, as 
mentioned above, said integrated circuit supervises receiving signal strength, and it switches said control voltage so 
that this receiving signal strength may become the optimal. 

[0103] So,.while have secured the always steepest filter shape and being able to attain broadband-ization of a receiving 
band, the fi-equency tuning in the case of mounting this armature-voltage control passband adjustable filter in a high 
fi-equency circuit module can be lost. 

[0104] As mentioned above, to the high fi-equency circuit board which made the filter circuit inside, with said 
integrated circuit, the high firequency circuit module concerning invention of claim 9 moimts the external component of 
the remainder required for high firequency circuits, such as an armature- voltage control oscillator circuit and a crystal 
oscillator, and creates a high firequency circuit module fiirther again. 

[0105] So, the tooth space of the external component for the armature-voltage control passband adjustable filter 
occupied to a high fi-equency circuit module can be reduced, and this module can be miniaturized. 
[0106] Moreover, the armature- voltage control resonance firequency adjustable resonator concerning invention of claim 
10 As mentioned above, in constituting an armature-voltage control resonance fi-equency adjustable resonator using the 
variable-capacity capacitor fi-om which capacity changes corresponding to control voltage, it sets to a conductor 
pattern. The variable-capacity formation section is formed in the open end side of lambda/4 resonator, by changing the 
electrical potential difference between this variable-capacity formation section and cope plate, a variable-capacity 
capacitor is realized and, on the other hand, said control voltage is given to the capacity formation section for RF touch- 
do\m of a large area. 

[0107] So, a conductor pattern can be electrically intercepted from a RF signal gland, a resonator can be realized by the 
three-tiered structure of an insulating layer, a conductor pattem, and a cope plate, and a configuration can be simplified. 

[0108] Further again, the armature- voltage control resonance frequency adjustable resonator concerning invention of 
claim 1 1 carries out installation formation of the control voltage impression terminal from said capacity formation 
section for RF touch-dovm, and direct continuation is made not to be carried out to the variable-capacity formation 
section this whose control voltage impression terminal is a capacity electrode as mentioned above. 
[0109] So, exsorption of a RF signal and the inflow of an active jamming signal can be prevented. Moreover, without 
[ therefore ] spoiling the passage property of a filter, even if the impedance of the control voltage source which should 
be coimected to this control voltage impression terminal is low, a RF cutoff component can become imnecessary, 
components mark can be decreased, and cost and a component-side product can be reduced. 

[0110] moreover, adjustment among the circuits which said insulating layer consists of a ceramic system ingredient, 
and constitute a resonator from an armature-voltage control resonance frequency adjustable resonator concerning 
invention of claim 12 as mentioned above — an unnecessary part is made in a multilayered ceramic substrate, an 
integrated circuit realizes a control voltage impression means to control said control voltage, and it mounts on this 
substrate. ' 

[01 1 1] So, moxmting components decrease in nximber, and while the formation of small lightweight is possible, the 
resonance characteristic easily considered as a request is realizable by adjusting the property of an integrated circuit 
corresponding to the property of the completed resonator. 

[01 12] The armature-voltage control resonance frequency adjustable resonator concerning invention of claim 13 
enables storage of the software for change-over control of said integrated circuit of said control voltage as mentioned 
above fiirther again. 

[0113] So, since property adjustment can be performed any number of times and fine tuning to ambient temperature 
etc. can moreover also be actively performed until the property which can acquire the property considered as a request 
only by revmting the software of an integrated circuit corresponding to the property of the resonator really formed in 
the substrate, and can perform property adjustment automatically, and is considered as a request is acquired, the 
property demanded can be set up gently. 

[0114] Moreover, to the high frequency circuit board which made the armature- voltage control oscillator circuit which 
uses an armature- voltage control resonance frequency adjustable resonator inside as mentioned above, with said 
integrated circuit, the high frequency circuit module concerning invention of claim 14 moxmts the extemal component 
of the remainder required for Wgh frequency circuits, such as a crystal oscillator, and creates a high frequency circuit 
module. 

[01 15] So, the tooth space of the extemal component for the armature-voltage control resonance frequency adjustable 
resonator occupied to a high frequency circuit module can be reduced, and this module can be miniaturized. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. • 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the armature- voltage control passband adjustable filter of the 1st gestalt of • 
operation of this invention. 

[Drawing 2] It is the decomposition perspective view of the armature-voltage control passband adjustable filter shown 
by drawing 1 . 

Prawing 3] cutting plane line m-in of drawing 1 fi-om — it is the seen sectional view. 

Prawing 4] It is the representative circuit schematic of the armature-voltage control passband adjustable filter shown 

by drawing 1 . 

Prawing 5] It is a representative circuit schematic at the time of seeing in RF the armature-voltage control passband 
adjustable filter shown by said drawing 1 . 

[Drawing_62 It is the perspective view of the armature- voltage control passband adjustable filter of the 2nd gestalt of 
operation of this invention. 

Prawing 7] It is the perspective view of the armature- voltage control passband adjustable filter of the 3rd gestalt of 
operation of this invention. 

Pravying 8] It is the perspective view of the armature-voltage control passband adjustable filter of the 4th gestalt of 
operation of this invention. 

[Dravying 9] It is the perspective view of the armature-voltage control resonance firequency adjustable resonator of the 
5th gestalt of operation of this invention. 

Prawing 10] It is the perspective view of the armature- voltage control resonance frequency adjustable resonator of the 
6th gestalt of operation of this invention. 

Prawing 11] It is the perspective view of the armature- voltage control oscillator circuit of the 7th gestalt of operation 
of this invention. 

Prawing 12] It is the perspective view of the high fi-equency circuit module of the 8th gestalt of operation of this 
invention. 

[Drawing 13] It is a flow chart for explaining the production process of the high firequency circuit module shown by 
drawing 12 . 

Prawing 14] It is a flow chart for explaining to a detail the inspection process in the production process shown by 
drawing 13 . 

Prawing 15] It is a flow chart for explaining actuation of the integrated circuit in an armature-voltage control passband 
adjustable filter. 

[Drawing 16] It is the perspective view of the armature- voltage control passband adjustable filter of the typical 
conventional technique. 

Prawing 17] It is the decomposition perspective view of the armature- voltage control passband adjustable filter shown 
by drawing 16 . 

Prawing 18] It is the representative circuit schematic of the armature-voltage control passband adjustable filter shown 
by drawing 16 and drawing 17 . 

[Drawing 19] It is the graph which shows the capacity change to control voltage change of an armature-voltage control 
passband adjustable filter. 

prawing 20] It is the decomposition perspective view showing the structure in the case of carrying the armature- 
voltage control passband adjustable filter shown by drawing 16 and drawing 17 in a high firequency circuit module. 
Prawing 21] cutting plane line XXI-XXI of drawing 16 for explaining the structure in the case of carrying the 
armature- voltage control passband adjustable filter shown by drawing 16 and drawing 17 in a high frequency circuit 
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module from — it is the seen sectional view. 

[Drawing 22] It is a graph for explaining property degradation of the armature-voltage control passband adjustable 
filter shown by drawing 16 and drawing 17 . 
[Description of Notations] 

31, 51, 61, 71 Armature- voltage control passband adjustable filter 
32 Insulating Layer 

33, 52, 62, 72, 82, 92,102 Conductor partem 
34 Cope Plate 

41, 42; 73, 74 and 75, 76; 83 lambda/4 resonator 
41a, 42a;73a, 74a and 75a, 76a;83a End face section 
41b, 42b;73b, 74b and 75b, 76b;83b Open end section 
43 44; 104 Joint Rhine 
43 a, 44a RF input/output terminal 

45, 46; 77, 78, 79, 80 Variable-capacity formation section 

47, 48; 57, 58; 85 The capacity formation section for RF touch-down 

49; 59, 60; 69, 70; 86 Control voltage impression terminal 

50 Control Voltage Source 

55 Grand Pattern 

8191 Armature- voltage control resonance frequency adjustable resonator 
101 Armature-voltage Control Oscillator Circuit 
103 Oscillator Circuit 

111 High Frequency Circuit Module 

112 Multilayer Laminated Circuit Board 
113-119 Integrated circuit 

CI, C2 I/O joint capacity 
C3 Capacity 

VCl, VC2 Variable-capacity capacitor 
[Translation done.] 
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